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Art Unit: 1763 

DETAILED ACTION 
Terminal Disclaimer 



1 . The terminal disclaimer filed on 4/28/2006 disclaiming the terminal portion of any patent 
granted on this application which would extend beyond the expiration date of 10/331,729 has 
been reviewed and is accepted. The terminal disclaimer has been recorded. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1 and 5- 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over AAPA 
(applicant's admitted prior art, specifically Fig. 3 A) in view of Kojima et al (US 5,766,498), 
Chen et al, and Hillman (US 5,997, 649). 

Regarding claim 1 : AAPA teaches a reaction chamber having a predetermined volume 
constituted with an upper plate 31 A, lower plate 3 IB, and sidewalls 31C, see Fig. 3 A; a rotating 
plate 35 loaded with a plurality of wafers, and a heating plate 33. 

AAPA fails to teach a) a cooling plate attached to an upper surface of the upper plate and 
further that the upper surface is located outside of the reaction chamber. 

b) a plasma excitement electrode at the entrance of the showerhead 
and between the cooling plate and the showerhead. 
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Kojima et al teaches a showerhead electrode 3 detachable arranged at the lower end 
portion of cooling block 23. More specifically, the showerhead electrode comprise an electrode 
54 and a cooling plate 53. The showerhead electrode is connected to an RF power supply 12. See 
col.3 liens 55-col.4 line 12. According to col. 5 lines 43-52, showerhead is a radial showerhead. 

The motivation to modify the apparatus of AAPA is that the apparatus of Kojima et al 
offers a) a radial showerhead which enhances the distribution of gas entering the chamber b) a 
cooling plate near the showerhead to maintain and control the temperature of the inlet gases and 
c) an electrode which is coupled to the showerhead so that the inlet gases assist in plasma 
generation. Thus, it would have been obvious for one of ordinary skill in the art at the time of the 
claimed invention to combine the teachings of AAPA and Kojima et al. 
The modification of AAPA in view of Kojima et al and Chen et al fails to teach that the upper 
surface of the cooling plate is outside of the reaction chamber. 

Hillman teaches a cooling plate that is attached to an upper surface of the upper plate, the 
upper surface is located outside of the reaction chamber, see the abstract and Fig. 1 . 
Hillman notes in col. 6 lines 34-47 that the motivation to provide a cooling plate as discussed 
above is that a cooling plate located in the lid of the chamber controls the temperature of the 
reaction chamber and showerhead, thus providing a means of thermal process control of the 
semiconductor manufacturing process. 

The modification of AAPA and the prior art by Kojima et al and Hillman fail to teach a 
showerhead with a cylinder and cone part. 

Chen et al teaches a gas delivery apparatus for ADD. Figs. l,3,and 11-13 teach a showerhead 
with a cylinder and cone-shaped part. The motivation to modify the apparatus of the AAPA and 
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Kojima et al and Hillman et al further with the teachings of Kojima et al are that the shape of the 
showerhead provides for a more improved radial flow of the treatment gas see [01 1] of Chen et 
al. Thus, it would have been obvious for one of ordinary skill in the art at the time of the claimed 
invention to modify the apparatus AAPA modified by Kojima et al and Hillman and further 
modified by Chen et al. 

Regarding claim 5: See Figs. 5 and 6 of Chen et al. 

Regarding claim 6: A distance is illustrated between the showerhead and the rotating 
plate. However, the AAPA fails to specifically teach that the distance is 3.5 mm to about 7 mm. 
According to In re Gardner v. TEC Systems, Inc., 725 F.2d 1338, 220 USPQ 777 (Fed. Cir. 
1984), cert, denied, 469 U.S. 830, 225 USPQ 232 (1984), the Federal Circuit held that, 
where the only difference between the prior art and the claims was a recitation of relative 
dimensions of the claimed device and a device having the claimed relative dimensions 
would not perform differently than the prior art device, the claimed device was not 
patentably distinct from the prior art device. Thus, it would have been obvious for one of 
ordinary skill in the art to modify the apparatus of AAPA modified by Kojima et al and Hillman 
et al to provide a distance of 3.5 mm to 7 mm between the showerhead and the rotating plate in 
order to provide ample spacing for the cultivation of plasma and thus promote the optimal 
deposition layer. 

Regarding claim 7: AAPA chamber is a ALD (reaction) chamber 10, Thus, an atomic 
layer is deposited onto a wafer. In order to clean the chamber, chlorine gas is used to clean line 
32 A and Ar gas is used to prevent deposition of process gas onto the underside surface of the 
rotating plate. See page 6 lines 4-15 of the specification. 
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Regarding claim 8: Col. 4 lines 45-52 teaches that the power level of the RF supply is 
about 50 to 3000 W. The amount of power supplied to the electrode is an optimizable 
processing parameter. Thus, it would have been obvious for one of ordinary skill in the 
art at the time of the claimed invention to provide the amount of power to the electrode 
that generates the optimal plasma for the ALD or cleaning process. 
Regarding claim 9: The cleaning gas is a mixture of chlorine gas and argon gas, 

however each gas is injected separately as illustrates in Fig. 3 A, see specification page 6 lines 3- 

15. 

4. Claims 2,3,10,12, and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
AAPA in view of Kojima et al, Hillman, and Chen et al as applied to claims 1 and 6-9 above, 
and further in view of Satou et al (US 4,676,194). 

The teachings of AAPA modified by Kojima et al and Chen et al were discussed above. 
Regarding claims 2 and 10: AAPA modified by Kojima et al and Chen et al fails to 
teach an ion extraction electrode. 

Satou et al teaches an apparatus for thin film formation. An ion extraction 
electrode 25 is provided at the exhaust of the gas introduction tube 22. The motivation to 
provide the ion extraction tube is for extracting ions generated in the plasma generating 
zone into the accelerating zone 19, see col. 3 lines 60-65. Thus, it would have been 
obvious for one of ordinary skill in the art at the time of the claimed invention to provide 
an ion extraction electrode in the apparatus that results from the combined teachings of 
AAPA in view of Kojima et al and Chen et al . 
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Regarding claim 3: CoL4 lines 15 and 16 teaches that the ion extraction electrode uses 
a DC power supply 30. 

5. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over AAPA in view of 
Kojima et al, Hillman, and Chen et al as applied to claims 1 and 6-9 above, and further in view 
of Dunham (US 6,626,998). 

The teachings of AAPA modified by Kojima et al and Chen et al were discussed above. 

AAPA modified by Kojima et al and Chen et al fails to teach that the plasma excitation 
electrode is constructed in a ring-type structure. 

Dunham teaches a plasma generator. The abstract cites that the showerhead comprises an 
electrode ring 37. The motivation to provide the apparatus of AAPA modified by Kojima et al 
and Chen et al is that it requires minimum metal from metal insulation procedures and yet 
generate and maintain uniform charged plasma. Thus, it would have been obvious for one of 
ordinary skill in the art at the time of the claimed invention to provide a ring-shaped electrode 
near the showerhead to enhance plasma generation. 

6. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable o over AAPA in view 
of Kojima et al, Hillman, and Chen et al as applied to claims 1 and 6-9 above, and further in 
view of Mena (US 5,518,572). 

The teachings of AAPA modified by Kojima et al and Chen et al are discussed above. 
AAPA modified by Kojima et al fails to teach that the exhaust of the radial showerhead head has 
an angle. 

Mena teaches plasma processing system and method. The method teaches an ion 
extraction electrode 218 and 22 wherein the power supplied to them is -50V and -80V 
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respectively, see col. 20 lines 58-64. The amount of voltage supplied to the electrode is an 
optimizable processing parameter. Thus, it would have been obvious for one of ordinary skill in 
the art at the time of the claimed invention to provide the amount of voltage to the electrode that 
generates the optimal plasma for the ALD or cleaning process. 

Response to Arguments 

7. Applicant's arguments with respect to claims 1-13 have been considered but are moot in 
view of the new ground(s) of rejection. The prior art by Hillman et al teaches a cooling plate 
attached to an upper surface of the upper plate, the upper surface being locate on the outside of 
the chamber. 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is 
reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 
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8. 



Any inquiry concerning this communication or earlier communications from the 



examiner should be directed to Sylvia R. MacArthur whose telephone number is 571-272-1438. 
The examiner can normally be reached on M-F during the hours of 8:30 a.m. and 5 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on 571-272-1435. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Sytvia R MacArt 
Patent Examiner 
Art Unit 1763 



July 7, 2006 




PARVIZ HASSANZADEH 
SUPERVISORY PATENT EXAMINER 



